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The present Invention relates to a plastic container, such as a bottle, which mav be wide or 
narrow-necked and a process for the preparation thereof. iWore particularly rresemT^^^^^ 
5 to a plastic bottle excellent in the barrier property to gases such as nitrogen, cl^on ^^^^ 

Spa"^^^^^^^^^ '""^^ ^"P^^ ^ Process for the 

'0 Description of the prior art 

Plastic bottles prepared by melt-extruding and hoilow-molding (blow-molding) thermoolastic olastics 
such as polyolefins are used in various fields instead of glass bottles because the plastic bottles haveT. 
lighter weight and a better shock resistance than the glass botties. 

General-purpose plastics such as polyolefins are excellent in the moisture resistance and sanitary 
characteristics, but the oxygen perrneability constant is relatively high and in bottles of these plastics, 
K!f«r« .!*y.^!r ^™"Sh bottle walls is rrat negligible. Accordingly, botties of general-purpose 
nI!. r^<-h ® • preserving foods for a long time or as vessels for cosmetics and the 

like where a high flavor-retaining property is required. 

As bottles in which this defect is overcome, there have been developed and proposed plastic bottles 
haying a wall structure excellent m the oxygen barrier property. Among melt-extrudable thermoplastic 
resins which are now available, a saponified ethyleneA«nyl acetate copolymer (ethyleneA/inyl alcohol 
copolymer) is most excellent in the oxygen barrier property. However, this saponified copolymer is inferior 
in the moisture resistance, that is, the steam barrier property, and in this saponified copolymer, the oxvoen 
permeability constant tends to increase as increase of the humidity. Accordingly, when this saponified 
copolymer is actually used for formation of plastic bottles, it is necessary to adopt a troublesome moldina 
method in which this saponified copolymer is sandwiched by moisture-resistant resins such as polyolefins 
and the resulting laminate is fed to the molding step. 

U.S. Patent No. 4041235 describes the production of a copolymer comprising vinylidene chloride, 
glycldyl methacrylate, and vinyl chloride useful for the preparation of packaging film and mentions that the 
copolymer can be melted directly to form a bottle or cap. This U.S. Patent does not however disclose the 
use of such a copolymer as a coating on a plastic bottle formed from a melt-moldable thermoplastic resin 
Furthermore, there is no disclosure of the preparation of such a coating by application to a plastic bottle in 
the form of an aqueous latex. 

,g According to the present invention there is provided a plastic bottle comprising a plastic bottle 
suDstrete formed of a melt-moldable thermoplastic resin and a coating layer formed on at least one surface 
of said substrate, said coating layer having a thickness of from 1 to 30 urn and comprising a copolymer 
forrned from 99 to 70% by weight of vinylidene chloride and 1 to 30% by weight of at leest one acrylic or 
methacrylic monomer, said percentage being based on the sum of the weights of vinylidene chloride and 

^ o^Tn-i?' monortwr, said copolymer having an oxygen permeability constant of less than 

3x 10 ml.cm/cm^s.cmHg as measured at a temperature of 20«C and a relative humidity of 100% and a 
water vapour permeability constant of less than 3x10" g.em/m».day as determined according to the 
method of ASTM ES6— 66. 

i.e I'ifoJ.t'"'"* P">««*"" described In ASTM E96-66 corresponds to the testing procedure specified In 
J IS 2»-Q20o. 

W© also found that when the above-mentioned copolymer Is formed as a coating layer on at least one 
of Inner and outer surfaces of a plastic bottle formed by melt-molding of a thermoplastic resin, even If the 
thickness of the coating layer Is considerably small, the barrier property of the bottle to gases such as 
oxygen and carbon dioxide gas, especially the combination of the oxygen barrier property and the 
SQ moisture resistance. Is highly Improved and the tendency of the oxygen barrier property to decrease with 
Increase of the humidity is eliminated and that plastic bottles which possess predominentiy excellent 
content-preserving and fiavor^retalnlng characteristics are obtained. 

The invention includes a process for the preparation of coated plastic bottles which comprises coating 
at least one surface of a plastic bottle, formed by melt molding of a thermoplastic resin, with en aqueous 
55 latex of a vinylidene chloride copolymer having the constitution defined above and drying the so-formed 
coating, said coating having the thicioiess and oxygen permeebillty and water vapour permeability 
constants set forth above. 

The Invention further includes a process for the preparation of coated plastic bottles which comprises 
coating at least one surface of a plastic bottle-forming parison, preform or sheet formed of a thermoplastic 
50 resin by melt molding, with an aqueous latex of a vinylidene chloride copolymer having the consitution 
defined above, drying the coated parison, preform or sheet to form a coating layer, and subjecting the 
so-formed coated structure to btaxlally drawing, blow molding or deep forming, said coating having the 
thiclcness and oxygen permeability and water vapour permeability constants set forth above. 

As a consequence of the present Invention It is possible to provide a plastic bottle In which the 
constant-preserving property Is guaranteed with a wall thickness smaller than in conventional plastics. 



2 



0 039 626 



whereby the bottle weight is decreased, the amount of the resin used for one bottle is reduced and the heat 
conductivity is improved and a process for the preparation of such plastic bottles. 

Brief description of the drawings 

Fig. 1 is a diagram illustrating a shell (female mold) to be used m the process of the present invention. 

Fig. 2 is a diagram illustrating a core (male mold) to be used In the process of the present invention! 

Fig. 3 is a diagram illustrating the casting and partial drying steps in the process of the present 
Invention. 

Fig. 4 is a diagram Illustrating the main drying step in the process of the present invention 
Fig. 5 is a sectional side view Illustrating a part of a coated plastic bottle according to the present 
invention. 

Detailed description of the preferred embodiments 

The polymer that is used as the wall-forming component In the present invention comprises as 
indispensable components 99 to 70% by weight, preferably 96 to 75% by weight, of vinylidene chloride and 
1 to 30% by weight, preferably 4 to 25% by weight, of at least one acrylic or methacrylic monomer, and as 
an optional component, other ethylenically unsaturated monomer in an amount of up to 100 parts by 
weight, preferably 50 parts by weight, per 1 00 parts by weight of the total amount of said two indispensable 
monomers. 

Acrylic acid, methacrylic acid or derivatives thereof may be used as the acrylic or methacrylic 
monomer in the present invention. As preferred monomers, there can be mentioned monomers 
represented by the following formula: 

Rt 

I 

I 

X 

wherein R, stands for a hydrogen atom, a halogen atom or a methyl group, and X stands for a nitrlle group 
(-^sN) or a group 

0 

In which Y stands for an amino group, a hydroxyl group, alkyloxy group, a cycloalkyloxy group, an 
aminoalkyloxy group, a hydroxyalkytoxy group, an alkoxyalkyloxy group, a haloalkyloxy group, a glycidyl 
group, an aryloxy group or an aralkyloxy group. 

More specifically, there can be mentioned acrylic acid, acrylonitrile, acrylamide, methyl acrylate, ethyl 
acrylate. methyl a-chloroacrylate, propyl acrylate, butyl acrylate, hexyl acrylate, octyl acrylate, cyclohexyl 
acrylate, glycidyl acrylate, 2-hydroxyethyl acrylate, acrylic monoglyceride, phenyl acrylate, methacrylic 
acid, methacrylonitrile, methacrylamide, methyl methacrylate, amyl methacrylate, glycidyl methacrylate, 
methacrylic monoglyceride, 2-hydroxYpropyl methacrylate, p-methoxyethyl methacrylate, P-aminoethyl 
methacrylate and Y-N,N-diethylammopropvl methacrylate. . 

These acrylic and methacrylic monomers may be used singly or in the form of a mixture of two or more 
of them. As the acrylic or methacrylic monomer that is especially suitable for attaining the objects of the 
present invention, there can be mentioned (i) a nitrile monomer such as acrylonitrile, methacrylonitrile or 
a-chloroacrylonitrile, (if) an ester monomer such as methyl acrylate, ethyl acrylate, methyl methacrylate, 
2-hydroxyethyl methacrylate, glycidyl acrylate, glycidyl methacrylate, acrylic monoglyceride, methacrylic 
monoglyceride, methoxyethyl acrylate or methoxyethylmethyl methacrylate, and (iii) a mixture of the 
monomers (i) and (ii). 

As the ethylenically unsaturated monomer other than vinylidene chloride and the acrylic or 
methacrylic monomer, there can be mentioned, for example, vinyl aromatic monomers such as styrene 
and vinyl toluene, vinyl esters such as vinyl acetate and vinyl propionate, diolefins such as butadiene and 
isoprene, and methylvlnyl ether, glycidylallyl ether, vinyl chloride, trichloroethylene. tetrachloroethylene, 
vinyl fluoride, difluoroethylene, trifluoroethylene, tetrafluoroethylene, maleic anhydride, fumaric acid, 
vinyl succlnimide and vinyl pyrrolldone. These monomers may be used singly in the form of two or more of 
them. 

Preferred copolymers are described below though copolymers that can be used in the present 
invention are not limited to those exemplified below. 

VInylidene/acrylonltrile copolymer, vlnylidene/acrylonltrHe/methacrylonitrlle copolymer, vinylidene 
chlorlde/methacrytonttrile copolymer, vinylidene chloride/acrylonitrlle/glycidyl acrylate copolymer, 
vinylidene chlorlde/acrylonitrile/glycidyl methacrylate copolymer, vinylidene chioride/acrylonitrile/acrylic 
monoglyceride copolymer, vinylidene chloride/ethyl acrylate/glycidyl acrylate copolymer, vinylidene 
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chloride/methy! methacrylate/styrene copolymer, vinylidene chlorlde/acrylonitrlle/styrene copolymer, 
vinylidene chloride/acrylonitrila/trichloroethylene copolymer, vinylidene chloride/acrylonitrile/vinyl 
chloride copolymer, vinylidene chlorlde/acrylonltrile/methacrylic monoglyceride/trichloroethylene 
copolymer, and vinylidene chloride/methoxyethyl acrylate/methyl acrylate/trichloroethylene copolymer. 
5 Among these copolymers, vinylidene chloride/alkoxyalkyi acrylate or methacrylate/alkyl acrylate or 
methacrylate/trlchloroethylene copolymers are especially preferred for attaining the objects of the present 

invention, . ,_ . ^- *u 

From the viewpoint of the oxygen barrier property, it is Important that the copolymer that is used in the 
present invention should comprise at least 70% by weight of vinylidene chloride units. In order to effect 

to molding of a plastic bottle or coating of a bottle substrate, it is Important that the copolymer should 
comprise at least 1% by weight of the acrylic or methacryllc monomer. In order to further improve the 
moldability of the copolymer to a plastic bottle, the copolymer that is used in the present invention may 
comprise up to 100 parts by weight of other ethylenically unsaturated monomer per 100 parts by weight of 
the total weight of vinylidene chloride and the acrylic or methacrylic monomer. 

15 In order to improve the adhesion of the copolymer to various plastic bottle substrates, it is preferred 
that a monomer represented by the following formula: 

Ri 

I 

20 CH,— C 

C— 0— CHa— CH— CHa 

II I I 

O Ra R3 

28 

wherein Ri is as defined above and R2 and R3 each stand for a hydroxyl group and these two hydroxy! 
groups may be dehydrated to form an oxirane ring, be used in an amount of 0.5 to 1 5% by weight based on 
the total weight of monomers. 

The copolymer that is used in the present invention can easily be prepared by emulsifying or 
3d suspending the constituent monomers In an aqueous medium by an emulsifier or dispersant and carrying 
out emulsion polymerization or suspension polymerization in the presence of a radical initiator. As the 
radicai initiator, there may be used known peroxides, azo compounds or redox catalysts. 

The molecular weight of the copolymer that is used in the present invention is not particularly critical, 
so far as it has a film-forming molecular weight. The copolymer that is used i^the present invention is 
ordinarily difficult to mold by heating and melting, and therefore, the copolymer of the present invention is 
molded into a bottle or used for coating a plastic bottle substrate in the form of an aqueous emulsion or 
latex according to methods described hereinafter. u- .^♦i. 

The copolymer that is used in the present invention is prominently excellent in the combination or tne 
oxygen barrier property and the moisture resistance, and is characterized in that the humidity dependency 
of the oxygen barrier property is very low. More specifically, the copolymer has an oxygen permeability 
constant of less than 9x10-'* ml-cm/cm* « s • cmHg as measured at a temperature of 20*C and a relative 
humidity of 100% and a water vapor permeability constant of less than 3x10-' g cm/m -day as aetermmed 
according to the method of ASTM E96--66 (corresponding to the testing procedure specified in JIS 2-0208). 
The oxygen permeability constants and water vapor permeability constants of resins customarily used 
46 for molding of bottles and the copolymers that are-used in the present invention are shown in Table 1, 
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TABLE 1 

Oxygen barrier property and water vapor permeability of various plastic films 



5 




O2 Barrier property (20^0 
[ml-cm/cm*-s-cmHg) 


Water vapor 
barrier property 

(JIS Z0208) 
(corn to ASTM 

en/? 

CUD 00/ 

(g-cm/m^'day) 


10 


riasiics 


(0% RH) 


(100% RH) 




45x10-^^ 


1.7x10"'* 


3.3x10"' 






8.0x10-'* 


9.6X10"" 


4.1x10-' 


18 




4.7x10-^* 


4.9X10-'* 


l.lxlO-' 




PC 


5.2x10"" 


5.5x10"'* 


1.4x10"' 


20 


PET 


. 4.1x10-'^ 


4.3x10-'* 


9.0x10-* 


pp 


8.7X10-" 


a7xio-'* 


3.0x10"* 




nUrC 


4.7X10-" 


4.8X10-'* 


1.5x10"* 


28 


1 npc 


1.9x10-" 


1.9x10"'.' 


5.4x10"* 




PVC 


6.7X10-" 


6.7X10"'* 


7 5x10"* 


SO 


VdCA/C=90/10 


9.5x10-'* 


9.5x10"'* 


3.3X10-* 


VdCA/C«70/30 


1.8x10-'* 


1.9x10"'* 


6.0x10-* 




VdaAN»90/10 


4.0x10-'* 


4.0x10"'* 


1.9x10-* 


38 


VdaAN»7(V30 


5.1x10-'* 


5.1X10"'* 


2.3x10-* 




(VdaAN):St»(7(V30):10 


8.4X10"'* 


8.5x10-'* 


2.9X10-* 



Each sample is an undrawn sample. 
Note 2 

The abbreviations indicate the foHowtng polymers. 
Et/VA: ethyleneA^inyl alcohol copolymer 
Nylon-6: nylon 6 

ANySt: acryionitrlle/styrene copolymer 
PC: polycarbonate 
PET: polyethylene terephthalate 
PP: isotactic polypropylene 
HOPE: high density polyethylene 
LDPE: low density polyethylene 
PVC: polyvinyl chloride 

VdC/VC: vinylldene chloride/vinyl chloride copolymer 
VdOAN: vinylldene chloride/acrylonltrile copolymer 
(VdC/AN):St: (vinylldene chloride/acrylonltrile): styrene copolymer 

Incidentallyr each of the numerical values In column "Plastics" in Table 1 shows the composition 
(copolymerization ratio) of the monomers. 

w From the data shown In Table 1, it will readily be understood that if the above-mentioned copolymer is 
used for molding or coating of a plastic bottle according to the present invention, the combination of the 
oxygen barrier property and water vapor barrier property can be improved prominently over this 
combination in any of the conventional plastic bottles. Moreover, from the data shown in Table 1, it will 
readily be understood that in the copolymer that Is used In the present invention, the oxygen permeability 

w constant at a relative humidity of 100% la not substantially different from the oxygen permeability constant 
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at a relative humidity of 0%, that is, the humidity dependency of the oxygen permeability constant it 
substantially zero. It is quite a surprising fact 

Moreover, the carbon dioxide gas barrier property of this copolymer is prominently excellent, and a 
bottle molded from this copolymer or coated with this copolymer can effectively be used as a carbonated 
5 drink vessel. 

In the plastic bottle of the present invention, the layer structure is not particularly critical, so far as the 
above-mentioned vinylidene chloride/acrylic or methacrylic monomer copolymer Is present in the form of a 
layer continuous In the plane direction of the bottle. For example, the plastic bottle may comprise a single 
layer of the above-mentioned vinylidene chloride/acrylic or methacrylic monomer copolymer or the plastic 
10 bottle may have a composite layer or laminate structure including a layer of this copolymer and a layer of a 
bottle-fdrming material such as other plastics, paper, metal, glass, rubber, ceramics, non-woven fabric or 
wood. In the latter case, the copolymer layer may be present as the Inner surface layer and/or the outer 
surface layer of the bottle. Furthermore, the copolymer may be present In the form of an intermediate layer. 

As pointed out hereinbefore the copolymer that is used in the present Invention is excellent In the 
IS combination of the oxygen barrier property and the water vapor barrier property and the humidity 
dependency of the oxygen barrier property is extremely low. Accordingly, when this copolymer is used, a 
plastic bottle having a very thin wall can be obtained. Ordinarily, if the wall-forming component is present 
in the form of a layer having a thickness of 1 to 500 pm, especially 2 to 100 \m, within the range where a 
good form-retaining property is guaranteed, a sufficient content-preserving property is obtained. 
20 The plastic bottle of the present invention is prepared by casting an aqueous latex of the vinylidene 
chlonde/acrylic or methacrylic monomer copolymer in a bottle mold, partially drying the bottle-shaped 
latex so that the form-retaining property is attained, taking out the partially dried copolymer from the mold 
and subjecting the copolymer to the main drying to integrally mold the copolymer into a bottle. 

An aqueous latex of the copolymer having a solid concentration of 20 to 65% (by weight) and a 
2S viscosity of 3 to 400 mPa s is preferably used in the present Invention. 

In molding of a plastic bottle or coating of a plastic bottle substrate according to the present invention, 
known additives may be Incorporated Into the copolymer latex. For example, in order to reinforce the 
plastic bottle, there may be incorporated a fibrous reinforcer such as glass fiber, aromatic polyamide fiber, 
carbon fiber, pulp or cotton linter, a powdery reinforcer such as carbon black or white carbon or a flal^ 
30 reinforcer such as glass flake or aluminum flake In an amount of 2 to 150% by weight based on the 
copolymer. Furthermore, In order to obtain a bulking effect, heavy or soft calcium carbonate, gypsum, clay, 
magnesium sulfate, alumina powder, silica powder or magnesium carbonate may be incorporated in an 
amount of 5 to 150% by weight based on the copolymer. 

Furthermore, one or more of other additives such as plasticlzers, thermal stabilizers, antioxidants, 
3B ultraviolet absorbents, thickening agents, viscosity depressants, crosslinking agents, blocking preventing 
agents, lubricants, leveling agents and colorants may be added to the copolymer latex according to known 
recipes. 

One embodiment of the process for molding plastic bottles according to the present Invention will now 
be described with reference to the accompanying drawings. 

40 A core 2 (male mold) shown in Rg. 2 is inserted in a shell 1 (female mold) shown in Fig. 1, and the shell 
1 and core 2 are fixed. Then, an aqueous letex 3 of a polyvinyiidene chloride type resin used in the present 
invention is cast in a gap between the shell 1 end core 2 (see Rg. 3). In this case, there may be adopted a 
method in which the aqueous latex 3 of the resin is first cast In the shell 1 and core 2 is then inserted Into the 
shell 1. The shell and core having the latex filled therein is partially dried at 50* to 1 50*C in a perfect oven for 

46 5 seconds to 60 minutes so that the partially dried resin can take a form of a bottle. Then, the shell 1 and 
core 2 are removed and the performed product 30 Is-subjected to the main drying at 40'* to 130**C in an oven 
for 2 seconds to 25 minutes (see Fig. 4). In this case, there may be adopted a method in which the shell 1 
alone is removed and the main drying is carried out by using the core 2 as the sample supporting member. 
Materials that can be processed and can resist the drying temperature, such as glass, metals, ceramics, 

so other plastics, rubber and wood, can be used as the material of the shell and core. When the parting 
property of the molded bottle from the shell or core is poor, there may be adopted a method in which a 
parting agent of the silicone type is thinly coated on the surface of the shell or core and then molding is 
carried out. 

A combination of a shell (femele mold) and a core (male mold) such as mentioned above can 
preferably be used in the present invention. When the viscosity of the latex Is sufficiently high, the latex 
may be molded into a bottle by a casting method using the male mold alone or a centrifugal molding 
method using the female mold atone. 

The degree of the partial drying may be such that the copolymer layer in the mold or on the mold 
comes to have a form-retaining property, and practical molding conditions differ according to the kind of 
^ the resin, the thickness of the bottle and the molding method adopted. It is ordinarily preferred that the 
partial drying be carried out at 50* to 120*C for 30 seconds to 40 minutes. 

The bottle-shaped copolymer taken out from the mold is dried again to integrally mold the copolymer 
into a bottle. This final drying is preferably carried out at 40* to 11 0*C for about 20 seconds to about 20 
minutes. 

«^ The present invention is very valuable for the production of coated plastic botdee. 
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Referring to Fig. 5 illustrating a coated plastic bottle of the present invention, a bottle 1 1 comprises a 
circumferential wall 12 having a circular or oval section, a mouth portion 13 contiguous integrally to the 
upper end of the circumferential wall 12 and a bottom 14 contiguous to the lower end of the circumferential 
wall 12. All the wail of the bottle comprises a plastic bottle substrate 15 formed from a melt-moldable 
5 thermoplastic resin by blow molding, injection molding or blaxially drawing blow molding and a coating 
layer 16 of a vinylidene chloride/acrylic or methacrylic monomer copolymer formed on the surface of the 
bottle substrate. This coating layer 16 may be formed on both the surfaces of the bottle substrate 15 as 
shown in Fig. 5 or only on the inner surface or outer surface of the bottle substrate 15. 

Optional plastic bottles formed from a melt-moldable thermoplastic resin by Injection molding, blow 
to molding, blaxially drawing blow molding or draw forming can be used as the plastic bottle substrate in the 
present invention. As the resin that is preferably used for formation of a bottle substrate, there can be 
mentioned, for example, low density polyethylene, medium density polyethylene, high density poly- 
ethylene, polypropylene, olefin type copolymers such as ethylene/propylene copolymers, ethylene/butene 
copolymers, ionomers, ethyleneA^inyl acetate copolymers and ethylene/vinyl alcohol copolymers, 
fB polyesters such as polyethylene terephthalate, polybutylene terephthalate and polyethylene terephthalate/ 
isophthalate, polyamides such as nylon 6, nylon 6,6 and nylon 6,10, polystyrene, styrene type copolymers 
such as styrene/butadlene block copolymers, styrene/acrylonitrile copolymers, styrene/butadiene/acrylo* 
nitrile copolymers (ABS * resins), polyvinyl chloride, vinyl chloride type copolymers such as vinyl 
chloride/vinyl acetate copolymers, polymethyl methacrylate and acrylic copolymers such as methyl 
M methacrylate/ethyl acrylate copolymers, and polycarbonate. These thermoplastic resins may be used 
singly or in the form of a blend of two or more of them. The plastic bottle substrate may have a single layer 
structure or a multi-layer laminate structure formed, for example, by simultaneous melt extrusion. 

Of course, at least one additive selected from pigments, antioxidants, antistatic agents, ultraviolet 
absorbents and lubricants may be added in a total additive amount of 0.001 to 5.0 parts by weight per 100 
parts by weight of the resin according to need. Furthermore, in order to reinforce this plastic bottle 
substrate, one or more of a fibrous relnforcer such as glass fiber, aromatic polyamide fiber, carbon fiber, 
pulp or cotton linter, a powder/ reinforcer such as carbon black or white carbon and a flaky reinforcer such 
as glass flake or aluminum flake may be added in a total amount of 2 to 1 50 parts by weight per 100 parts by 
weight of the thermoplastic resin. Moreover, in order to obtain a bulking effect, one or more of heavy or 
^ soft calcium carbonate, mica, talc, kaoline, gypsum, clay, barium sulfate, alumina powder, silica powder 
and magnesium carbonate may be added in a total amount of 5 to 150 parts by weight per 100 parts by 
weight of the thermoplastic resin according to a known recipe. 

One of prominent advantages of the present invention is that even if an olefin type resin which is 
relatively cheap and excellent in the processability but is poor In the gas barrier property is used, a bottle 
excellent in the gas barrier property can be obtained. 

A bottle substrate used in the present invention can easily be obtained according to a blow molding 
method In which at least one member selected from the above-mentioned thermoplastic resins is 
melt-extruded in the form of a parison, supporting the extruded parison in a split mold and blowing a fluid 
into the parison. In order to obtain a bottle having improved shock resistance and transparency, there may 
be adopted a method in which a parison or preformed product is prepared by melt extrusion or injection 
molding, the parison or preformed product is mechanically drawn in the axial direction at a temperature 
lower than the melting point of the resin and simultaneously drawing the parison or preformed product in 
the circumferential direction by blowing a fluid Into the parison or preformed product to obtain a blaxially 
oriented plastic bottle. The former blow molding method is effective for molding of polyethylene or 
polypropylene, and the latter blaxially drawing blow molding method is advantageously applied to 
molding of polyethylene terephthalate or polypropylene. Stilt further, a deeply-drawn wide-mouthed bottle 
formed by subjecting a preformed sheet or film or air-pressure forming or plug assist forming can 
advantageously be used in the present invention. 

The thickness of the plastic bottle substrate can be changed in a broad range of from a relatively small 
thickness for a so-called squeeze vessel to a relatively large thickness for a rigid vessel. The base amount, 
that is, the weight per unit inner volume, is appropriately chosen from the range of 0.001 to 5 g/ml 
according to the Intended use of the product bottle. 

The coated plastic bottle of the present invention is formed by coating at least one surface of the 
so-prepared plastic bottle substrate with an aqueous latex of the above-mentioned copolymer and drying 
the so formed coating. 

Coating of the plastic bottle substrate with the above-mentioned copolymer latex may be 
accomplished by adopting at least one of known coating methods such as dip coating, spray coating, brush 
coating, roller coating, electrostatic coating, centrifugal coating, cast coating and electrophoresis coating 
methods. The coating operation may be conducted only once or a multiple stage coating method may be 
adopted. If desired, the plastic bottle substrate may be subjected to a wetting property-improving 
preliminary treatment such as a pretreatment with an anchoring agent, a corona discharge treatment, a 
surface active ag^nt coating treatment or a chemical etching treatment. Furthermore, In order to impart an 
electric conductivity, the plastic bottle substrate may be subjected to a conducting treatment. 

In the present invention. It Is preferred that a coating layer of the above-mentioned copolymer be 
formed on both the surfaces of the plastic bottle substrate. However, in order to shut gases contained in air. 



40 



45 



80 



85 



80 



7 



5 



0 039 626 

the coating layer may be formed on the outer surface alone, and In order to prevent escape of a gas or 
perfume from the content of the bottle, the coating layer may be formed on the inner surface alone. 

The conditions adopted for drying the coated copolymer layer are changed according to the thickness 
of the coating layer, but ordinarily, a sufficient drying effect can be attained when drying is carried out at a 
5 temperature of 40° to for about 2 seconds to about 60 minutes. 

The effect of shutting a gas or perfume can be attained sufficiently by the above-mentioned drying 
operation alone, but the effect is further enhanced if an aging treatment (heat treatment) is carried out at a 
temperature of 30° to 12D°C for 30 seconds to 7 days after the drying operation, if desired. 

,0 As pointed out hereinbefore, the copolymer that is used In the present invention is excellent in the 
combination of the oxygen barrier property and water vapor barrier property and the humidity dependency 
of the oxygen barrier property Is very low. Accordingly, when the copolymer is formed on the plastic bottle 
substrate in the form of a very thin layer, excellent barrier properties to various gases can be obtained. 
More spedfically, satisfactory results can ordinarily be obtained if the copolymer is formed in a layer 
jg having a thickness of 1 to 30 |im. 

According to still another embodiment of the process for the preparation of plastic bottles of the 
present invention, a parison, preformed product or sheet of a thermoplastic resin to be formed into a plastic 
bottle substrate Is coated with a latex of the above-mentioned copolymer and then dried to form a coating 
layer and the coated structure is subjected to drawing blow molding or deep draw forming to obtain a 
20 coated plastic bottle. By this plastic processing, monoaxial or biaxial molecular orientation is given to the 
plastic bottle substrate and the rigidity, shock resistance and transparency are improved. The coating of the 
above-mentioned copolymer used in the present Invention can resist such processing and is advantageous 
in that the adhesion to the substrate is not lost by such processing. 

By virtue of these advantages, the plastic bottle of the present invention is very valuable as a 
light-weight bottle for preserving liquid foods, seasonings, drinks, medicines, cosmetics and agricultural 
chemicals. 

The present invention will now be described In detail with reference to the following Examples that by 
no means limit the scope of the present invention. 

The oxygen permeability and water vapor permeability of bottles and the oxygen permeability 
constant PO2 and water vapor permeability constant PH2O of vinylidene chloride type resins were 
determined according to the following methods, 

(1) Oxygen permeation rate QOa at 2(fC and 0% RH: 
A barrel wall or bottom portion of a bottle to be measured was cut into a predetermined size and an 

obtained sheet-like sample was used for the measurement A gas permeation tester manufactured by Toyo 
Tester Kogyo K.K. was used for the measurement. The sample was fixed between two chambers of this 
tester, and suction was effected In one chamber so that the pressure was reduced below 10'^ mmHg (1 .333 
Pa) (low pressure side) while in the other chamber (high pressure side), the atmosphere was replaced by 
dehumidified oxygen gas so that the oxygen gas pressure was one atmosphere (1.013x 10* Pa). The change 
of the pressure increase with the lapse time was read on a recorder and the oxygen gas permeation rate 
Q.O2 was determined from the read values. 

The measurement was carried out at 20^C and the moisture was removed from the high pressure side 
chamber so that the relative humidity was 0%. 

(2) Oxygen permeation rate GO, at 20^0 and 100% RH: 

A barrel wall or bottom portion of a bottle to be measured was cut into a sheet-like sample and the 
measurement was carried out by using an oxygen gas permeation tester (Mocon OX-Tran 100 
manufactured by Modern Control Co.). More specifically, the oxygen gas permeation rate QOj was 
measured at 20X while maintaining a saturated water vapor pressure (100% RH) In either the oxygen 
chamber or the nitrogen chamber. 

(3) Water vapor permeation rate QH2O: 

The water vapor permeation rate QH2O was measured according to the method of JIS Z-0208 
(corresponding to the testing procedure of ASTM E96— 66) (at a temperature of 40^ and a relative 
humidity of 0 and 90%). A barrel wall or bottom portion of a bottle to be measured was cut into a sheet-like 
sample having a predetermined size and this sample was used for the measurement 

(4) Oxygen gas permeability constant POj and water vapor permeability constant PH2O of polyvinylidene 
60 chloride resins in case of coated plastic bottles: 

The values QOs and QH2O determined on coated plastic bottles according to the above-mentioned 
methods (1) and (3) are those of composite systems comprising a polyvinylidene chloride type resin 
coating and a plastic bottle substrate. The oxygen gas permeability constants PO2 and water vapor 
permeability constants PH2O of the polyvinylidene chloride type resins at respective temperatures and 
€5 relative humidities were calculated from the above values according to the following formulae: 
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n.52x10-^*)xh 

POa* [ml-cm/cm^-s-cmHg] 

1 1 

( ) 

5 QO2 (Q02)B 

and 

(lx10-*)xh 

PHaO» [g'cm/m^'day] 

10 1 1 

QH2O (QHaOlB 

wherein h stands for the thickness {^m) of the coating of the polyvinylidene chloride resin, QO2 stands for 
the oxygen permeation rate (ml/m^-day-101 325 Pa) of the composite system, (QOalB stands for the oxygen 
permeation rate (ml/m^day-IOI 325 Pa) of the bottle substrate, QH2O stands for the water vapor permeation 
rate (g/m^ day ) of the composite system and (QH2)B stands for the water vapor permeation rate (g/m^-day) 
of the bottle substrate. 

Example 1 

Glass shell and core as shown in Figs. 1 and 2 were washed with methanol, and a polyvinylidene 
chloride type resin emulsion having a composition shown in Table 2 (dispersion mediums water, 
emulsifier«sPoval®, solid concentration 846% w) was cast between the shell and core and the shell and 
core were fixed by a weight. The cast emulsion was preliminarily dried (partial drying) at 70°C for 15 
minutes in a perfect oven (explosion-proof oven). Then, the shell was removed and the preliminary drying 
product was further dried at 70X for 2 minutes in the same perfect oven. The core was then removed. A 
cylindrical bottle was thus molded. 

The oxygen permeability constants (hereinafter referred to as 'TO2") and water vapor permeability, 
constants (hereinafter referred to as "PH2O") of the so-obtained four poiy(vinylidene chloride/acrylonitrile) 
type plastic bottles were determined according to the methods described hereinbefore. 

The obtained results are shown in Table 2. From these results, it will readily be understood that when 
the copolymerization ratio of vinylldene chloride (VdC) is at least 70% by weight, the PH2O values Is 
decreased and the barrier property is Improved. 
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Comparative Example 1 

Poiyvinyidene chloride type resin emulsion (dispersion medium^ water, emulsif]ersPoval(g)/ solid 
concentration'46 %w) were molded into bottles according to the method described in Example 1. The 
polyvinyl idene chloride type resins used comprised 90 or 70% by weight of vinylidene chloride (VdC) and 
5 10 or 30% by weight of vinyl chloride (VC). 

The PO2 and PH2O values of the so-obtained poly(vinytidene chlorideA/inyl chloride) type plastic bottles 
were determined according to the methods described hereinbefore. 

The obtained results are shown In Table 3. When these results are compared with the results shown in 
Table 2, It will readily be understood that when the comonomer is vinyl chloride (VC), the PO2 and PH2O 
to values are larger than those obtained when acrylonitrile (AN) is used as the comonomer, if the 
copoiymerization ratio is the same, and therefore, the bottles obtained by using VC as the comonomer are 
inferior to the bottles obtained by using AN as comonomer in the barrier property. 
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Comparative Example 2 

The polyvinylidene chloride type resin emulsions A and C shown in Example 1 were molten and 
extruded by a vent-provlded extruder having a screw 40 mm in diameter and 200 mm in effective length. 
The temperature of the cylinder portion of the extruder was set at 170"C, and the rotation number of the 
5 screw was 15 rpm In. 

Each of the two resin extrudates was blackened by thermal decomposition, and the extrudates did not 
show a shape of a parison. 

Example 2 

10 An emulsion of a polyvinylidene chloride type resin comprising 70% by weight vinylidene chloride, 
10% by weight of methyl acrylate and 20% by weight of glycidyt methacrylate (dispersion medium^water, 
emulsifierasodium lignosulfonate, solid concentrations61%w) was molded into a bottle according to the 
method described in Example 1. 

The so-obtained poly(vinylldene/methyl acrylate/glycidyl methacrylate) type plastic bottle was 
95 subjected to aging (heat treatment) in a thermostat tank maintained at 48^C for 24 hours, and the PO3 and 
PH2O values were determined according to the methods described hereinbefore. 
The obtained results are shown in Table 4. 

Example 3 

20 An emulsion of a polyvinylidene chloride type resin comprising 96% by weight of vinylidene chloride, 
2% by weight of methyl acrylate and 2% by weight of glycidyl methacrylate (dispersion medlumswater, 
emulsifier«rosin soap, solid concentratlon=37%w) was molded into a bottle according to the method 
described in Example 1. 

The so-obtained poly(vinylidene/methyl acrylate/glycidyl methacrylate) type plastic bottle was 
25 subjected to aging (heat treatment) in a thermostat tank maintained at 48°C for 24 hours. The PO2 and PH2O 
values were determined according to the methods described hereinbefore. 
The obtained results are shown in Table 4. 

Example 4 

An emulsion of a polyvinylidene chloride type resin comprising 86% by weight of vinylidene chloride, 
5% by weight of acrylonitrile, 3% by weight of methyl acrylate and 6% by weight of glycidyl methacrylate 
(dispersion medium»water, emulsifter-=Poval(g), solid concentrationsSI %w) was molded into a bottle 
according to the method described in Example 1. 

The so-obtained polyvinylidene chloride type plastic bottle was subjected to aging (heat treatment) in a 
thermostat tank maintained at SVC for 6 hours. The POs and PH2O values were determined according to the 
methods described hereinbefore. 

The obtained results are shown in Table 4. 

Example 5 

^ An emulsion of a polyvinylidene chloride type resin comprising 80% by weight of vinylidene chloride, 
10% by weight of methyl acrylate and 10% by weight of acrylic glyceride and including SO parts by weight 
of vinyl chloride per 100 parts by weight of the foregoing monomers (dispersion medium=water, 
emulsifieregelatin, solid concentrationa30%w) was molded into a bottle according to the method 
described in Example 1. The partial drying was carried out at 40''C for 50 minutes and the main drying was 

^ carried out at 40^ for 25 minutes. 

The so-obtained polyvinylidene chloride type plastic bottle was subjected to aging (heat treatment) in a 
thermostat tank maintained at 30^ for 7 days. The PO2 and PH2O values were determined according to the 
methods described hereinbefore. 

The obtained results are shown in Table 4. 

50 

Comparative Example 3 

An emulsion of a polyvinylidene chloride type resin comprising 80% by weight of vinylidene chloride, 
10% by weight of methyl acrylate and 10% by weight of acrylic glyceride and including 150 parts by weight 
of vinyl chloride per 100 parts by weight of the foregoing monomers (dispersion medium water, 
emulsifiersgelatin, solid concentrationB30%w) was molded into a bottle according to the method 
described in Example 5. 

The so-obtained polyvinylidene chloride type plastic bottle was subjected to aging (heat treatment) in a 
thermostat tank maintained at 3^0 for 7 days. The PO2 and PH2O values were determined according to the 
methods described hereinbefore. 

The obtained results are shown in Table 4. 

Example 6 

A latex of a polyvinylidene chloride type resin comprising 75% by weight of vinylidene chloride, 20% 
^ by weight of methoxyethyl acrylate and 5% by weight of acrylic acid (dispersion medium^water, 
emulsrflersPoval®, solid concentration«50%w) was molded into a bottle according to the method 
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described in Example 1. The partial drying was carried out at IICTC for 1 minute and the main drying was 
carried out at 100^C for 30 seconds in a different oven. 

The so-obtained bottle (sample mark D) was subjected to aging (heat treatment) in a thermostat tank 
maintained at 48*0 for 24 hours (sample mark E). The PO, and PHjO values of these two bottles 0 and E 
5 were determined according to the methods described hereinbefore. 
The obtained results are shown in Table 4. 

Example 7 

A latex of a polyvinylidene chloride type resin comprising 83% by weight of vinylidene chloride, 14% 
0 by weight of methoxyethyimethyl methacrylate and 3% by weight of methacrylic acid and including 40 
parts by weight of trichloroethylene per 100 parts by weight of the foregoing monomers (dispersion 
medium=»water, emulsifier5=Poval®, solid concentration =47% w) was molded into a bottle according to 
the method described in Example 1 . The partial drying was carried out at 60X for 20 minutes and the main 
drying was carried out at 70^ for 10 minutes in a different oven. 
« The so-obtained polyvinylidene chloride plastic type bottle was subjected to heat treatment (aging) in a 
thermostat tank maintained at 48*0 for 48 hours. The POj and PHaO values were determined according to 
the methods described hereinbefore. 
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The obtained results are shown in Table 4. 

TABLE 4 








P0a[ml-cm/cm2-s-cmHgJ 


PHaOIg-cm/m'-day) 
(JIS Z-0208) 
corr. to ASTM 
E96--66 


28 


Example No. 


20«a 0%RH 


20"C, 100%RH 
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Example 8 

45 , ^ anchoring agent (EL.220/EL-200.AD supplied by Toyo Morton K. K.) was coated on the outer surface 
of a biaxially drawn cylindrical polypropylene bottle having an Inner volume of 1000 ml, a weight of 30g 
and an average thickness of 0.45 mm, and the coated bottle was subjected to heat treatment at 100X for 30 
seconds. Then, an emulsion of a polyvinylidene chloride type resin having a composition shown in Table 5 
(dispersion medium"water, emulsifier«Poval®, solid concentration =45% w) was coated on the bottle 

so f "°^^'P9 coating method. The coated bottle was dried at 70**C for 10 minutes in a perfect oven 

(explosion-proof type). The average coating thickness of the polyvinylidene chloride type resin was 1 1 )xm. 

The oxygen permeability constants (POa) and water vapor permeability constants (PHjO) of the so 
obtained four poly(vinylidene chloride/acrylonitrile) type resin-coated, biaxially drawn polypropylene 
bottles and the starting uncoated, biaxially drawn polypropylene bottle were determined according to the 

^ methods described hereinbefore. 

The obtained results are shown in Table 5. From the results shown in Table 5, it will readily be 
understood that the PO2 and ?H^0 values of the coated bottles are apparently smaller than those of the 
uncoated bottles and that when the copolymerization ratio of vinylidene chloride (VdC) is 70% by weight or 
higher, the PH^O value is extremely reduced and the barrier property is highly improved. 
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Comparative Example 4 

The outer surface of the same biaxially drawn polyproDvlene bottle as daerrihoH i- cw- ■ a 
coated with an emulsion of a polyvinylidene chloridrrercompSng mH^^^^ 
vinylidene chloride (VdC) and 10 or 30% by weight of vinyl ^^SelVC)MJLrIS^^.J^^^^ °/ ^ 
emulsifier=Poval®, solid concentration =45% w). The coating mXd dS mTeS «„Hl2""' 
(coating thickness) were the same as described in examSleV ^ ^''"'''^''^''^''"^''"^ 

The PO, and PHjO values of the so obtained polyfvinylidene chloride/vinui r-hi^^A > • . ^ 
polypropylene bottles were detem,med according fo Se rJSs descrlbiS Je^^^^^^^ 

The obtained results are shown in Table 6. When the results shown in TaWn « Z - • u u 
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Comparative Example 5 

The emulsion of the poiyvinylidene chloride type resin CA or CC described in Example 8 and isotactic 
polypropylene were co-melt-extruded by using a vent-provided outer layer extruder comprising a screw 
having a diameter of 40 mm and an effective length of 800 mm and an inner layer extruder comprising a 
5 screw having a diameter of 65 mm and an effective length of 1430 mm, respectively, according to the 
known co-extruding hollow molding method. In each of the outer layer extruder and inner layer extruder, 
the screw rotation number was 15 rpm in and the temperatures of the cylinder portion and two-ply die were 
maintained at 170°C. 

The two resin extrudates extruded as the outer layer were blackened by thermal decomposition, and 
to the hollow molding into bottles was impossible. 



Example 9 

The inner and outer surfaces of a polyvinyl chloride cylindrical bottle having an inner volume of 1000 
ml, a weight of 27 g and an average thiclcness of 0.35 mm were coated with a latex of a poiyvinylidene 
t8 chloride type resin comprising 70% by weight of vinylidene chloride, 10% by weight of methyl acrylate and 
20% by weight of glycidyl methacrylate (dispersion medium = water, emulsifierssodium lignosulfonate, 
solid concentration =>61%w) according to the dip coating method. The coated bottle was dried in an 
air-circulated oven at SS'^C for 60 minutes. The average thickness of the poiyvinylidene chloride type resin 
coatings formed on the inner and outer surfaces of the polyvinyl chloride bottle was 25 |xm. This bottle is 
20 designated as bottle CFn. 

The bottle CFn was subjected to aging (heat treatment) in a thermostat tank maintained at 48^C for 24 
hours. This bottle is designated as bottle CFa. 

The PO2 and PM20 values of the so-obtained bottles CFn and CFa and the uncoated polyvinyl chloride 
bottle (designated as bottle PVC) as a comparative bottle were determined according to the methods 
25 described hereinbefore. 

The obtained results are shown in Table 7. 



Example 10 

The outer . jrface of a cylindrical polycarbonate bottle having an inner volume of 400 ml, a weight of 
30 12 g and an average thickness of 0.30 mm was coated with an anchoring agent (E1-220/EL-200-AD supplied 
by Toyo Morton Co.) according to the dip coating method. Then, the bottle was dried at 70X for 15 minutes 
and spray-coated with a latex of a poiyvinylidene type resin comprising 96% by weight of vinylidene 
chloride, 2% by weight of methyl acrylate and 2% by weight of glycidyl methacrylate (dispersion 
mediumswater, emulsifier-rosin soap, solid concentration =37% w). The coated bottle was dried at 80"C 
2S for 2 minutes in an air-circulated oven. The average thickness of the poiyvinylidene chloride resin coating 
formed on the outer surface of the polycarbonate bottle was 1.7 pm. The so-obtained bottle Is designated 
as bottle CGn. The bottle CGn was subjected to aging (heat treatment) in a thermostat tank maintained at 
48°C for 24 hours. The bottle is designated as bottle CGa. 

The PO2 and PH2O values of the so-obtained bottles CGn and CGa and the uncoated polycarbonate 
^ bottle (designated as bottle PC) as a comparative sample were determined according to the methods 
described hereinbefore. 

The obtained results are shown in Table 7. 



Example 11 

4ff The outer surface of a cylindrical polymethyl methacrylate bottle having an inner volume of 200 ml, a 
weight of 18 g and an average thickness of 0.55 mm was brush-coated with a latex of a poiyvinylidene 
chloride type resin comprising 86% by weight of vinylidene chloride, 5% by weight of acrylonitrile, 3% by 
weight of methyl acrylate and 6% by weight of glycidyl methacrylate (dispersion medium=water. 
emulsifier=Poval®, solid concentration=51%w). The coated bottle was dried at 90X for 1 minute in an 

^ air-circulated oven. The average thickness of the poiyvinylidene chloride type resin coating formed on the 
polymethyl methacrylate bottle was 15 |im. The resulting bottle was subjected to aging (heat treatment) in 
a thermostat tank maintained at 6^X for 6 hours. The obtained bottle is designated as bottle CHa. 

The PO2 and PH2O values of the so-obtained bottle CHa and the uncoated polymethyl methacrylate 
bottle as a comparative bottle (designated as bottle PMMA) were determined according to the methods 
described hereinbefore. 

The obtained results are shown in Table 7. 



The inner and outer surfaces of a cylindrical acrylonitrile/styrene/butadiene copolymer bottle having an 
^ inner volume of 200 ml, a weight of 1 2 g and an average thickness of 0.50 mm were coated with a latex of a 
poiyvinylidene chloride type resin comprising 80% by weight of vinylidene chloride, 10% by weight of 
methyl acrylate and 10% by weight of acrylic monoglyceride and including 50 parts by weight of vinyl 
chloride per 100 parts by weight of the foregoing monomers (dispersion medium=water, 
emul8ifier=gelatin, solid concentration=30%w) according to the dip coating method. The coated bottle 
was dried at 40X for 60 minutes in an air-circulated oven. The average thickness of the poiyvinylidene 
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chloride type resin coatings formed on the inner and outer surfaces of the acrylonitrile/styrene/butadiene 
copolymer bottle was 2.8 nm. The obtained bottle was subjected to aging (heat treatment) in a thermostat 
tank maintained at 30°C for 7 days. The obtained bottle is designated as bottle CJa. 

The PO2 and PH2O values of the so-obtained bottle CJa and the uncoated acrylonitrile/styrene/ 
butadiene copolymer bottle (designated as bottle ABS) as a comparative bottle were determined according 
to the methods described hereinbefore. 

The obtained results are shown in Table 7. 

Comparative Example 6 

The inner and outer surface of a cylindrical acrylonitrile/styrene/butadiene copolymer bottle having an 
inner volume of 200 ml, a weight of 12 g and an average thickness of 0.50 mm were coated with a latex of a 
poiyvinylidene chloride type resin comprising 80% by weight of vinylldene chloride, 10% by weight of 
methyl acrylate and 10% by weight of acrylic monogiyceride and including 150 parts by weight of vinyl 
chloride per 100 parts by weight of the foregoing monomers (dispersion medlum=water, 
emulsifier^^gelatin, solid concentration = 30% w) according to the dip coating method. The coated bottle 
was dried at 40^C for 10 hours in an air-circulated oven. The average thickness of the poiyvinylidene 
chloride type coatings formed on the inner and outer surfaces of the acrylonitrile/styrene/butadiene 
copolymer was 3.5 \im. The obtained bottle was subjected to aging (heat treatment) in a thermostat tank 
maintained at 3(fC for 7 days. The so-obtained bottle is designated as bottle CKa. 

The PO2 and PH2O values of the so-dbtained bottle CKa were determined according to the methods 
described hereinbefore. 

The obtained results are shown in Table 7. 

Example 13 

The outer surface of a cylindrical atactic polystyrene bottle having an inner volume of 200 ml, a weight 
of 23 g and an average thickness of 0.85 mm was coated with an anchoring agent (EL-220/EL-200-AD 
supplied by Toyo Morton K.K.) according to the spray-coating method and the bottle was dried at 80*C for 
10 minutes. The bottle was then coated with a latex of a poiyvinylidene chloride type resin comprising 75% 
by weight of vinylidene chloride, 20% by weight of methoxyethyl acrylate and 5% by weight of acrylic acid 
(dispersion medium^water, emulsifier=PovaI®, solid concentration = 50% w) according to the 
combination of the spray coating method and brush-coating method. The coated bottle was dried at IICC 
for 30 seconds in an air-circulated oven. The average thickness of the poiyvinylidene chloride type resin 
coating formed on the outer surface of the atactic polystyrene bottle was 15 tim. This bottle is designated as 
bottle CLn. The bottle CLn was subjected to aging (heat treatment) in a thermostat tank maintained at eo^'C 
for 24 hours. The so-obtained bottle is designated as bottle CLa. 

The PO2 and PH2O values of the so-obtained bottles CLa and CLn and the uncoated atactic polystyrene 
bottle (designated as bottle PS) as a comparative bottle were determined according to the methods 
described hereinbefore. 

The obtained results are shown in Table 7. 

Example 14 

The inner surface of a biaxially drawn polyethylene terephthalate cylindrical bottle having an inner 
volume of 1000 ml, a weight of 45 g and an average thickness 0.54 mm was coated with a latex of a 
poiyvinylidene chloride type resin comprising 83% by weight of vinylidene chloride, 14% by weight of 
methoxyethylmethyl methacrylate and 3% by weight of methacrylic acid and Including 40 parts by weight 
of trichloroethyiene per 100 parts by weight of the foregoing, monomers (dispersion mediumswater, 
emulsifterBPovat(g), solid concentration =47%w) according to the dip coating method. The coated bottle 
was then dried at 70X for 10 minutes in an air-circulated oven. The average thickness of the poiyvinylidene 
chloride type resin coating formed on the inner surface of the baxially drawn polyethylene terephthalate 
bottle was 10 Mm. The so-obtained bottle is designated as bottle CNn. The CNn bottle was subjected to 
aging in a thermostat tank maintained at 48°C for 48 hours. The obtained bottle Is designated as bottle CNa. 

The PO2 and PHjO values of the so-obtained bottle CNn and CNa and the uncoated, biaxially drawn 
polyethylene terephthalate bottle ( designated as bottle 10PET) as a comparative bottle were determined 
according to the methods described hereinbefore. 

The obtained results are shown in Table 7. 

The carbon dioxide gas permeation constant (PCO2 of the poiyvinylidene chloride type resin was 
determined with respect to each of the bottles CNn and CNa and the comparative bottle 10PET by using a 
gas permeation tester manufactured by Toyo Tester Kogyo ICK. according to the method described 
hereinbefore. The measurement was carried out at a temperature of 27'C and a relative humidity of 0 or 
91%. 

The obtained results are shown in Table 8. 

Five of the bottles CNn and CNa were filled eactT with 900 ml of city service water jnd the mouth 
portions were capped. The capped bottles were subjected to the falling test by causing the bottles to fall 
down from a height of 2 m on a concrete floor. The test was repeated 10 times at maximum. 

In none of the tested bottles, cracking or peeling of the poiyvinylidene chloride type resin coating from 
the bottle substrate (10PET) was observed. 
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Example 15 

The inner surface of an amorphous polyethylene terephthalate preform (bottomed partson) having an 
outer surface area of 130 cm', a weight of 62.5 g and an average thickness of 3.60 mm was coated with the 
polyvinytidene chloride type resin latex described in Example 14 according to the dip coating method so 

5 that the amount of the coating was 0.22 g as solids. Then, the coated preform was heated at 100X for 20 
seconds and biaxially drawn and blow*molded by using a known biaxially drawing blow molding machine 
to obtain a biaxially drawn polyethylene terephthalate bottle having an inner volume of 2000 ml and an 
average total thickness of about 0.50 mm, which has the inner surface coated with the polyvinylidene 
chloride type resin (the average coating thickness was 1.4 \im). The so*obtained bottle is designated as 

fo CPn. The bottle CPn was subjected to aging (heat treatment) in a thermostat tank maintained at 48°C for 48 
hours. The so obtained bottle is designated as bottle CPa. 

The POa and PHjO values of the so-obtained bottles CPn and CPa and the uncoated, biaxially drawn 
polyethylene terephthalate bottle (designated as bottle 20PET) as a comparative bottle were determined 
according to the methods described hereinbefore. 

'5 The obtained results are shown in Table 7. 

The carbon dioxide gas permeation constants (PCOa) of the polyvinylidene chloride type resin coating 
of the bottles CPn and CPa and the comparative bottle 20PET were determined by using a permeation tester 
manufactured by Toyo Tester Kogyo K.K. according to the method described hereinbefore at a temperature 
of 27^ and a relative humidity of 0 or 91%. 

20 The obtained results are shown in Table 9. 

Ten of these bottles CPn and CPa were filled each with 1950 ml of city service water and the mouth 
portions were capped. The capped bottles were allowed to stand still for 48 hours in an atmosphere 
maintained at 5**C. Then, the bottle was subjected to the repeated falling test by causing the bottles to fall 
down from a height of 1.8 m on a concrete floor 5 times at maximum. 

25 In none of the bottles, cracking or peeling of the polyvinylidene chloride type resin coating from the 
bottle substrate (20PET) was observed. 

Example 16 

The outer surface of an amorphous polyethylene terephthalate preform (bottomed parison) having an 
30 outer surface area of 130 cm^ a weight of 62.5 g and an average thickness of 3.60 mm was coated with the 
polyvinylidene chloride type resin latex described in Example 14 according to the dip coating method so 
that the amount of the coating was 0.96 g as solid. The coated preform was dried at 70°C for 5 minutes in an 
air-circulated oven. The preform was heated at 100°C for 20 seconds and biaxially drawn and blow-molded 
by using a known biaxially drawing blow-molding machine to obtain a biaxially drawn polyethylene 
terephthalate bottle having an inner volume of 2000 ml and an average total thickness of about 0.50 mm, 
which had the outer surface coated with the polyvinylidene chloride type resin (the average thickness of the 
coating was 6.1 pm). The so-obtained bottle is designated as bottle CRn. The bottle CRn was subjected to 
aging (heat treatment) in a thermostat tank maintained at 48*'C for 48 hours. The obtained bottle is 
designated as bottle CRa. 

^ The PO2 and PH2O values of the so-obtained bottles CRn and CRa were determined according to the 
methods described hereinbefore. 

The obtained results are shown in Table 7. 

The carbon dioxide gas permeation constants (PCO2) of the polyvinylidene chloride type resin coatings 
of the bottles CRn and CRa were determined according to the method described hereinbefore. 
The obtained results are shown in Table 10. 
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TABLE 7 

P02[ml*cm/cm'-s-cmHg] 



PHaOfgcnt/m^day) 
(JiS Z-020d) 



Example No. 


Sample mark 


20^0, 0%RH 20"^ 100%RH 


corr. to ASTI 
E9&-66 


9 


CFn 
CFa 
PVC 


8.1x10-'* 
2.3x10-'* 
6.7x10-" 


8.1x10-'* 
2.3x10-'* 
6.7x10-" 


2.2x10"^ 
1.8x10-' 
7.5X10-* 


10 


CGn 
CGa 
PC 


3.6X10"'* 
I.ixto-'* 
5.2xl6-'» 


3.6X10-'* 
1.2x10"'* 
5,5X10-'* 


1.7X10-* 

0.95X10-* 

1.4X10-' 


11 


CHa 
PMMA 


1.9x10-'* 
3.2x10"'* 


1.9x10-'* 
3,5x10"" 


1.6x10"* 
1.0X10-' 


12 


CJa 
ABS 


. 6.1x10-'* 
3.2x10-" 


6.1X10"'* 
3.3X10-" 


2.3x10-* 
1.8x10-' 


Comparative 
Example 6 


CKa 


1.3x10-'^ 


1.3X10-" 


6.6x10-* 


13 


CLn 
CLa 
PS 


7.0x10-'* 
1.8x10-'* 
2.5X10-" 


7.1x10-'* 
2.7x10"" 


2.7x10-* 
• 1.0x10-* 
1.5x10-' 


14 


CNn 
CNa 
10PET 


4.1X10-'* 
1.5x10"'* 
2.5x10"" 


4.2x10-'* 
1.5x10-'* 
2.6x10"" 


1.2x10-* 

0.96x10"* 

7.8x10"* 


15 


CPn 
CPa 
20PET 


4.8x10-'* 
2.6x10"'* 
2.3x10"" 


4.8x10"'* 
2.6X10-'* 
2.5X10-" 


1.8x10-* 
1.1 X 10-* 
7.6x10-* 


16 


CRn 
CRa 


4.6x10-'* 
2.1x10-'* 

TABLE 8 


4.6x10-'* 
2.1x10-'* 


1.1X10-* 
0.99X10-* 






PCOalmlcm/cm^scmHgJ 






Sample mark ZTC, 0%RH 


27"C, 91%RH 






CNn 


6.6x10-" 


6.6X10"" 






CNa 


8.0x>0-'* 


8.0x10-'* 






10PET 


1.2x10-" 
TABLE 9 


1.2x10-" 








PCOalml^em/em^^s-cmHg] 






Sample mark 2rC, 0%RH 


irC, 91%RH 






CPn 


7.1X10-" 


7.2X10-" 






CPa 


1.3x10-" 


1.3x10"" 






20PET 


1.2x10-" 


1.3x10-" 
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IS 



20 



25 



30 



35 



40 



45 



SO 
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TABLE 10 

PC02[ml-cm/cm^s-cmHg] 

Sample mark 27X, %RH ITC. 91%RH 



CRn 



CRa 



6.9x10-^' 
9.7x10-^* 



6.9x10 



9.7x10- 



Example 17 

An angular, wide-mouthed bottle having a length of 9,7 cm, a width of 9.7 cm, a height of 3,2 cm and an 
average thickness of 0.47 mm was molded from an isotactic polypropylene sheet having a width of 30 cm 
and a thickness of 0.8 mm at a temperature of 148**C according to the plug-assist air-pressure forming 

method. ^ .t. ^ . 

The inner surface of the wide-mouthed bottle was coated with the anchormg agent descnbed m 
Example 8 and the bottle was heat-treated at 100X for 30 seconds. Then, the bottle was coated with the 
polyvinylldene chloride resin type latex described in Example 14 according to the dip coating method and 
dried in an air-circulated oven maintained at 140''C for 30 seconds. The average thickness of the 
polyvinylidene chloride typo resin toating layer formed on the inner surface of the isotactic polypropylene 
bottle was 10 |im. The so-obtained wide-mouthed bottle is designated as CYn. The bottle CYn was 
subjected to aging (heat treatment) in a thermostat tank maintained at 48^0 for 24 hours. The so-obtained 
wide-mouthed bottle is designated as CYa. 

Discs were cut out from the bottom portions of the so-obtained wide-mouthed bottles CYn and CYa 
and the uncoated polypropylene wide-mouthed bottle {designated as PP-WA) as a comparative bottle to 
obtain measurement samples. The POa and PHaO values of these samples were determined according to 
the methods described hereinbefore. 

The obtained results are shown in Table 11. From the results shown in Table 11, it will readily be 
understood that the oxygen permeation resistance and water permeation resistance of the coated bottle of 
the present Invention can highly be improved by virtue of the barrier effect of the polyvinylidene chloride 
type resin, and that the barrier property of the vinylidene chloride type resin is further enhanced by the heat 
treatment. 

Example 18 

The polyvinylidene chloride type resin latex described in Example 14 was brush-coated 4 times on one 
surface of a polyethylene terephthalate sheet having a width of 30 cm and a thickness of 1.5 mm, and the 
coated sheet was dried at 70*'C for 20 minutes in an air-circulated oven. The average thickness of the 
polyvinylidene chloride type resin coating was 28 pm. 

The coated sheet was subjected to plug-assist air-pressure ?brming at 107*C so that the coated surface 
was located on the inner side, to obtain a wide-mouthed cylindrical bottle (the inner surface was coated 
with the polyvinylidene chloride type resin) having a diameter of 8.5 cm, a height of 10 cm and a total 
thickness of 0.42 mm (the thickness of the polyvinylidene chloride type resin coating was 8.0 um). The 
so-obtained bottle is designated as bottle CZn. The bottle CZn was subjected to aging (heat treatment) in a 
thermostat tank maintained at 40*C for 5 days. The so-obtained wide-mouthed bottle is designated as bottle 
CZa. 

Discs were cut out from the bottom portions of the so-obtained wide-mouthed bottles CZn and CZa and 
the uncoated polyethylene terephthalate wide-mouthed bottle (designated as PET-WN) as a comparative 
bottle to obtain measurement samples. The POa and PHjO values of these samples were determined 
according to the methods described hereinbefore. 

The obtained results are shown in Table 11. Tendencies similar to those observed in Example 17 are 
seen from Table 11. 

TABLE 11 

PHaO[g'cm/m^dayl 
(JIS Z-0208) 
corr. to ASTM 
E96— 66 



POalml-cm/cm^-s-cmHg] 



Example No. Sample mark 20*'C, 0%RH 2(srC, 100%RH 



so 
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CYn 


3.7x10-'* 


3.8x10-^ 


CYa 


1.6x10-^* 


1.6x10-^ 




PP-WM 


4.4x10-" 


4.4x10-^ 


18 


CZn 


4.9x10-'* 


5.0x10"^ 


CZa 


2.8x10-'* 


2.8x10- 




PET-WM 


2.4x10-'* 


2.5x10- 



1.4x10-3 
1.0x10-* 
1.8X10-* 

2.0x10-* 
1.2x10-* 
7.7X10-* 
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Example 19 

A cylindrical wide-mouthed bottle of a double-laver structure hflwinn ^ h;*,^-.*-.. /• 

calcium carbonate, and the inner layer of the bottle was formSaf « mT? ' ^ ^.'^ ''^ "^^^^^"^ °^ 
weight of high density polyethylene having a meTlndro^S^lS mi^^^^^ ^ 
weight of natural phologoplte having a specific surface area of ah«.it2i^ IfiT tu'^Iu??.' ''^ ^ 
/o layer was 0.4 mm and'the thickn^s ofl?; in^eVK iai 

type^lrS^^dTsS^^^^^^^^^ 

dried in an air-circulated oven maintained Tim4 for 

polyvinyiidene chloride type coatinalavw form J o^^^^ The average thickness of the 

polypropylene mixture layer)Tthe a£„ JS^^^^ surface of the outer layer (the isotactic 

wide-mouthed bottle Is des gnateJ « Ke cSn ^4 pm. The so-obtained 

treatment) in a thermostat tar^t^nSriS'^'eS^ZSioTj^^^ '"^^^ 
designated as bottle CQYa « ou w ror 44 nours. Tlie so-obtained wide-mouthed bottle is 

and SrunTord'd'ibltCr w^XtXr ,r 'n"^ ^^Y" CQYa 

obtain measurement saSfi Thi roTrd pS o^S^^^^^^ " * comparative bottle to 

the methods described heSnbefore ' ^'^^'^ '""P'*' determined according to 

seen^m ?iff T*^ ^'"'^ ^o those obsen^ed in Example 17 are 

25 

TABLE 12 

PHf^i / 2 , PHjOfgcm/m^dayJ 

POafml-cnn/cm^ -s-cmHg) z-OZOS) 

Example No. Sample mark 2(rc. 0%RH 2 0X, 100%RH Ts^^™ 

CQYa 1.1x10-'* 1.2X10-'* 13x10-3 

35 QY.TM 3.9xl0-« 4.2X 0-" 



20 



4.7X10"* 



Claims 
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Ri 

I 

CH2=C 

I 

X 

wherein Ri stands for a hydrogen atom, a halogen atom or a methyl group, and X stands for a nitrile group 
(— C«N) or a group 



10 



in which Y stands for an amino group, a hydroxy! group, alkyloxy group, a cydoalkyloxy group, an 
amlnoalkyloxy group, a hydroxyalkyloxy group, an alkoxyallcyloxy group, a haloalkyloxy group, a glycidyl 
group, an aryloxy group or an araltcyloxy group. ^ . , ^ 

5. A bottle according to any one of the preceding claims wherem said copolymer further includes a 
monomer represented by the following formula: 

20 R, 

I 

CHa-C 

C-O-CHr-CH-CHa 

II L L 

0 Ra Rs 

wherein Ri stands for a hydrogen atom, a halogen atom or a methyl group and Ra and R3 each stand for a 
hydroxyl group and these two hydroxy! groups may be dehydrated to form an oxirane ring, in an amount of 
^ from 0.5 to 15% by weight based on the total weight of monomers. 

6. A bottle according to any one of the preceding claims wherein said copolymer is a vinylidene 
chloride/alkoxyallcyl acrylate or methacrylate/alkyi acrylate or methacrylate/trichloroethylene copolymer. 

7. A plastic bottle according to any one of the preceding claims wherein the plastic bottle substrate has 

a multi-layer structure. . . ^. 

8. A process for the preparation of coated plastic bottles as claimed m any one of the precedmg claims 
which comprises coating at least one surface of a plastic bottle, formed by melt-molding of a thermoplastic 
resin, with an aqueous latex of a vinylidene chloride copolymer having the constitution defined in any one 
of claims 1 to 6, and drying the so-formed coating, said coating having the thickness and oxygen 
permeability and water vapour permeability constants set forth in claim 1. u 

^ 9. A process for the preparation of coated plastic bottles as claimed in any one of claims 1 to 7, which 
comprises coating at least one surface of a plastic bottle-forming parison, preform or sheet formed of a 
thermoplastic resin by melt-molding, with an aqueous latex of a vinylidene chloride copolymer having the 
constitution defined In any one of claims 1 to 6, drying the coated parison, preform or sheet to form a 
coating layer, and subjecting the so-formed coated structure to biaxially drawing blow molding or deep 
forming, said coating having the thickness and oxygen permeability and water vapour permeability 
constants set forth In claim 1. ^ . . . . . ^ 

10. A process ae claimed In claim 8 or claim 9 wherein the gas permeability of the dried coating is 
further reduced by subjecting the coating to heat treatment (aging) at a temperature from 30^ to 1 20X for a 

period from 30 seconds to 7 days. 

so ^ 

Revendicstions 

1. Une boutellle en mature plastlque comprenant un substrat de bouteille en matidre plastique, form* 
d'une r^slne thermoplastique moulable perfusion at d'une couche de revdtement formde sur au molns une 

55 surface dudit substrat, ladite couche de rev6tement eyent une dpaisseur de 1 i 30 \im et comprenant un 
copolymdre form* de 99 h 70% en poids de chlorure de vinyliddne et de 1 ^ 30% en polds d au moms un 
monomire acfvllque ou mithacrylique, lesdits pourcentages 6tant rapport6s k la somme dee poids du 
chlorure de vinyliddne et du monomdre acrylique oU m6thacrylique, ledit copolym6re ayant une constante 
de perm6abilit6 d l'oxyg6ne inf6rleure * 9x10"'* ml.cm/cm^s.cmHg, mesur6e d la temperature de 20 C et ^ 

60 une humiditd relative de 100% et une constante de perm6abllite * la vapeur d'eau infdrieure d 3x10 
g.cm/m*.|our, mesur^e selon la m6thode ASTM E96— €6. 

2. Une bouteille selon la revendication 1, dans laquelle ledit copolym6re comprend, en outre, jusqu d 
100 parties en polds d'au molns un autre monomdre h insaturation dthyl*nique pour 100 parties en poids 
du poids total du chlorure de vinylidftne et du monom^re acryilque ou m6thacrylique. 

65 3. Une bouteille selon la revendication 1 ou la revendication 2, dans laquelle ledit copolymdre est 
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form6 de 96 d 75% en poids de chlorure de vinyllddne et de 4 ^ 25% en poids d'au moins un monomdre 
acrylique ou mdthacrylique et dventuellement comprenant, en outre, jusqu'd 50 parties en poids d'au 
moins un autre monomdre d insaturation 6thyl6nique pour 100 parties en poids de (a quantity totale desdits 
monom6res precit^s. 

* 4. Une bouteilie selon I'une des revendications 1 d 3, dans iaqueUe ledit monomdre acrylique ou 
m^thacrylique est une monomdre repr^entd par la formula suivante: 

Ri 

I 

fO CHa=C 



dans laquelle R, repr^sente un atome d'hydrog^ne, un atome d'halogdne ou un groupe m6thyle et X 
/5 reprdsente un groupe nitrile (— CsN) ou un groupe 



20 

Oil Y repr&ente un groupe amino, un groupe hydroxyle, un groupe alkyloxy, un groupe cycloalkyloxy, un 
groupe aminoalkyloxy, un groupe hydroxyalkyloxy, un groupe alcoxyalkyloxy, un groupe 
halog6noallcyloxy, un groupe glycidyle, un groupe aryloxy ou un groupe aralkyloxy. 

5. Une bouteilie selon I'une des revendications 1 d 4, dans laquelle ledit copolymdre comprend de plus 
2S un monomdre repr6sent6 par la formule suivante: 

Ri 

I 

CHa=C 

I 

C— O— CH2— CH-^Ha 
0 Rj R3 
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dans laquelle R, repr^sente un atome d'hydrogdne, un atome d'halogene ou un groupe m6thyle et R2 et R, 
repr^sentent chacun un groupe hydroxyle et ces deux groupes hydroxyle peuvent §tre d6shydrat6s pour 
former un cycle oxiranne, en une quantit6 de 0,5 k 15% en poids par rapport au poids total des monomdres. 

6. Une bouteilie selon I'une des revendications 1 h 5, dans laquelle ledit copolymdre est un copolymdre 
de chlorure de vmyliddne/acrylate ou mdthacrylate d'alcoxyalkyle/acrylate ou mdthacrylate d'alkvle/ 

40 tnchlorodthyldne. 

7. Une bouteilie en plastique selon t'une des revendications 1 d 6, dans laquelle le substrat de bouteilie 
en matldre plastique a une structure multicouche. 

8. Un procddd pour la preparation de bouteilles en plastique revdtues comme revendiqud dans I'une 
des revendications 1 h 7, selon lequel on rev6t au moins une surface d'une bouteilie en matidre plastique, 
formde par moulage par fusion d'une rdsine thermoplastique, avec un latex aqueux d'un copolymdre de 
chlorure de vinyliddne ayant la constitution ddfinie dans I'une des revendications 1 d 6 et on sdche le 
revetement ainsi formd. 

9. Un proc6d6 pour la preparation de bouteilles en matidre plastique revdtues comme revendiqud dans 
I une des revendications 1 d 7, selon lequel on revdt au moins une surface d'une paraison, dbauche ou 
feuille formant bouteilie en matidre plastique, et formde d'une rdsine thermoplastique par moulage par 
fusion, avec un latex aqueux d'un copolymdre de chlorure de vinyliddne ayant la constitution ddfinie dans 
I une des revendications 1 d 6, on sdche la paraison, dbauche ou feuille revdtues pour former une couche de 
revdtement et on soumet au moulage par soufflage avec dtirage biaxial ou emboutissage la structure 
revdtue ainsi formde. 

10. Un procddd comme revendiqud dans la revendication 8 ou la revendlcation 9, dans lequel la 
permdabilitd aux gaz du revdtement sdchd est, en outre, rdduite par traitement thermique (vieillissement) 
du revdtement d une tempdrature de 30 d 120'C pendant una pdriode de 30 secondes d 7 jours. 
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Patentanspruche 

1. Kunststoffflasche aus einer Kunststoffflaschenmasse, bestehend aus einem -durch Schmelzen 
formbaren therrhoplastischen Kunstharz und einer Uberzugsschicht auf mindestens einer Oberflache der 
Masse, wobei die Uberzugsschicht eine Dicke von 1 bis 30 |im und ein Copolymer aus 99 bis 70 Gew.-% 
Vinylidenchiorid und 1 bis 30 Gew.-% mindestens eines Acrylsdure- oder Methacrylsdure-Monomers 
enthalt, jeweils bezogen auf die Gesamtmenge an Vinylidenchiorid, Acrylsiure- oder Methacrylsdure- 



25 



10 



18 



20 



28 



90 



0 039 626 

Monomer, und das Copolymer eine Sauerstoffpermeabilitatskonstante unterSxIO"'* ml.cm/cm».s.cmHg, 
bestimmt bei einer Temperatur von 20°C und einer relativen Feuchtigkeit von 100%, una 
Wasserdampfpermeabilitatskonstante unter 3x10"' g.cm/mMag hat, bestimmt gemaS dem ASTM- 

^^'^rSasc^e^nach' Anspruch 1, in der das Copolymer auBerdem noch bis zu 100 Gewichtsteile mindestens 
einesanderen ethylenlsch-ungesattigten Monomers je 100 Gewichtsteile der Gesamtmenge an Vmyliden- 
chlorid und Acrylsaure- oder Methacrylsiure-Monomer enthSIt ^, ,^ ^ „ w . ^.i-. w 

3. Flasche nach Anspruch 1 oder 2, in der das Copolymer aus von 96 bis 75 Gew..% Vinylidenchlorid 
und 4 bis 25 Gew.-% mindestens eines AcrylsSure- oder Methacrylsaure-Monomere und ggf. bis zu 50 
Gewichtsteiien mindestens eines anderen ethyienisch-ungesattigten Monomers le 100 Gewichtsteile der 
Gesamtmenge an den orstgenannten Monomeren. ^ . . . j ». .u i«a - 

4. Flasche nach einem der vorstehenden Anspriiche, in der das Acrylsaure- oder Methaerylsaure- 
Monomer ein Monomer der folgenden Forme! ist: 

Ri 

I 

CH,-C 

I 

X 

in der R, ein Wasserstoffatom, ein Halogenatom oder eine Methylgruppe ist und X eine Nitrilgruppe 
(— CsN) Oder eine Gruppe 

0 

bedeutet, wobei Y eine Amino-Hydroxyl-. Alkyloxy-, Cycloalkyloxy-. Aminoalkyloxy-, Hydroxyalkyloxy-, 
Alkoxyalkyloxy-, Halogenalkyloxy-. Glycidyl-, Aryloxy- oder Arylalkyloxygruppe bedeutet. 

TpSe nach linem der vorstehenden AnsprOche, in der das Copolymer auBerdem noch em 
Monomer der folgenden Formel: 

Ri 



35 CHa-C 

C— O— CHr-CH-CHa 

" i 1 

0 Ra Rs 

40 



in der R, ein Wasserstoffatom, ein Halogenatom oder eine Methylgruppe ist und R, und R3 je eine 
Hydroxylgruppe bedeuten oder zu einem Oxiranring entwassert sind, in einer Menge von 0.5 bis 15 
Gew.-%, bezogen auf die Gesamtmenge an Monomeren. enthalt. , ,i...ui...i.4/ 

6. Flasche nach einem der vorstehenden AnsprQche. in der das Copolymer em Vinylidenchlorid/ 
46 Alkoxyaikylacrylat- oder Methacrylat/Alkylacrylat- oder ■Methacrylat/Trichlorethylen^opolymer at. 

T Flasche nach einem der vorstehenden AnsprOche. in der die Kunststoffflaschenmasae eine 

'^''?VWahren^?Heretellung von beschichteten Kunststoffflaschen gemaB einem der vorstehenden 
Anspriiche, in dem indestens eine der Oberfiachen einer Kunststoffflasche, hergestellt durch 

80 Schmelzformung eines thermoplastischen Kunstharzes. mit einem waBngen Latex ernes V'nyl denchlon^^^ 
Copolymers mit der in einem der Anspriiche 1 bis 6 angegebenen Zusammenzetzung beschicht« wird und 
die so gebildete Beschichtung getrocknet wird, wobei die Beschichtung die in Anspruch 1 angegebene 
Dicke, Sauerstoffpermeabilitats- und WasserdampfpermeaWlitStkonstanten aufweist. 

9 Verfahren zur Herstellung von beschichteten Kunststoffflaschen gemSS einem der Anspruche 1 bis 

88 7 in dem mindesJens eine de? Oberfiachen eines eine Kunststoffflasche bildendenden Rohlings. einer 
Vorform od™ eiSr Folie. die aus einem thermoplastischen Kunstharz durch Schmelzformung hergestallt 
SrJnd S eTnl waBriaen Latex eines Vinylidenchlorid-Copolymers <le^ 
AnsDriiche 1 bis 6 angegebenen Zusammensetzung beschichtet werden, der beschichtete Rohling, die 
vSS^S ier Wi«uTnerOberzugsschicht getrocknet werden und die so gebildete besch^htete Struktur 

60 tfnerbiSfalen aSb lasfo^n- ode Tiefziehverfahren unten«orfen wird. wobe die BeMh.cl«ung d^^^^^^^ 
XSspnich f aSgegebene DIcke. Sauerstoffpermeabiiitits- und Wasserdampfpermeabilitatskonstanten 

'"*^ia verfahren nach Anspruch 8 oder 9, in dem G^P^^?''- 'frl^o^^^^ 
Beschichtung durch Hitzebehandlung (Alterung) der Beschichtung bei einer Temperatur von 30 bis 120 C 
65 wahrend 30s bis 7 Tagen waiter vermindert wird. 
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